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Abstract
· AIM:Todeterminetheprevalenceofophthalmopathyin
Hashimoto'spatientsandtomakeacomparisonin
subgroupsofpatients
· METHODS: The study involved 110 Hashimoto's
thyroiditispatientsand50controlsubjectsattendingto
theendocrinologydepartmentofthehospital.Subgroup
classification of patients was made as euthyroid,
subclinic and clinic in Hashimato's thyroiditis. All
patients were evaluated by a single experienced
ophthalmologistfortheprevalenceandcharacteristicsof
eyesigns.
· RESULTS:Theoverallprevalencesofeyechangeswere
22.7% (25patients)inpatientsand4% (2persons)in
controlsubjectsrespectively ( =0.002).Inpatientsthe
mostcommonsymptomwasretrobulbareyepainwithor
without any eye movement. Thirteen patients had
significantuppereyelidretraction (11.8%).Sixpatients
hadeyemuscledysfunctionasreducedeyemovements
inupgaze.Incontrolpatientsonepersonhadproptosis
andanotherhadlidretraction.Theclinicalactivityscore
andclassificationoftheophthalmopathydidnotshow
anysignificantdifferencesamongsubgroups.
· CONCLUSION:Theeyesignsweremostlymild(22.7%)
andthemostcommoneyesignwasthepresenceof
uppereyelidretraction(11.8%).Additionallysixpatients
hadeyemuscledysfunctionasreducedeyemovements
inupgaze.Thereforewerecommendtomakearoutine
ophthalmic examination in Hashimoto's thyroiditis
patients in order not to omit the associated
ophthalmopathy.
· KEYWORDS: Graves' ophthalmopathy; Hashimoto's
thyroiditis; upper eyelidretraction; thyroid-associated
ophthalmopathy
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INTRODUCTION
T
hyroid-associatedophthalmopathy(TAO)isan
autoimmunedisorderoftheextraocularmusclesand
surroundingorbitalconnectivetissuewhichisgenerally
associatedwithGraves'disease(GD)
[1,2].Typicalsigns
includeuppereyelidretraction (UER),periorbitaloedema,
proptosis,andimpairmentofeye motility
[3].The
pathophysiologyofTAOremainsunclearbutsensitized
T-cellsandautoantibodiesagainst thyroid-stimulating
hormonereceptor(TSH-r)locatedonthyroidcells,orbit
musclesandfibroblastsaretargetedinpatientsdeveloping
ophthalmopathy
[4].AlthoughTAOgenerallyoccursin
patientswithhyperthyroidismduetoGraves'disease,itmay
accompanytoHashimoto'sdiseaseaswell
[5].However,
TSH-rhypothesiscannotexplainTAOinHashimoto's
thyroiditis,becausepatientswithHashimoto'sthyroiditisare
usuallynegativeforTSH-r
[6].Althoughafewcaseshave
been reported,thespectrumofeyesignsand their
prevalences inHashimoto'sthyroiditisarenot well
documented
[7-9].Theaimofthepresentstudyistodetermine
theprevalenceofeyesignsinpatientswithHashimoto's
thyroiditis.
SUBJECTSANDMETHODS
Thestudyinvolved110Hashimoto'sthyroiditispatientsand
50controlsubjectsattendingtotheendocrinologydepartment
ofthehospital.Thelocalethicscommittee'sapprovalwas
receivedforthe study,andinformedconsentofthe
participating subjectswasobtained.Thediagnosisof
Hashimoto'sthyroiditiswasbasedonstandardclinicalcriteria
andconfirmedbythyroidfunctiontesting,thyroidantibody
tests.Subgroupclassificationofpatientswasmadeas
euthyroid,subclinicandclinicHashimato'sthyroiditis
[10].We
alsostudied50age-andsex-matchedhealthysubjectswith
nopersonalorfamilyhistoryofanythyroiddisease,goiter,
ophthalmopathyorotherautoimmuninduced disorders
amongclinicstaff.Thelaboratoryfindingsofpatientsand
controls,includingplasma-freethyroxine(fT4)andthyroid
stimulatinghormone(TSH)levelsandtiersofthyroid
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peroxidase (TPO)andthyroglobulin(Tg)antibodiesofthe
subgroupsaresummarizedinTable1and2.
Allpatientswereevaluatedbyasingle experienced
ophthalmologistforthepresenceofophthalmopathy.The
diagnosisofophthalmopathywasbasedmainlyonthe
clinicalstate(eyelidretraction,periorbitalswelling,diplopia
andothers)
[3].Thegrade,severity,andactivityofthecases
wereclassifiedaccordingtotheNOSPECSclassificationand
theclinicalactivityscore(CAS)
[11,12].Thelidretractionwas
assessedbymeasuringtheuppereyelidmargin-reflex
distance,whichisthedistancebetweenthecentreofthe
pupillarylightreflexanduppereyelidmargininprimary
gazeposition.Ameasurementof3-5mmisconsideredas
normalandgreaterthan5mmwasconsideredasUER
[13].
AccordingtoHertelmeasurements,differenceof>2mm
betweentwoeyesorproptosisof>17mmwasacceptedas
significantproptosisfortheTurkishpopulationstudied
[14].
StatisticalanalysiswasperformedusingtheStatistical
PackagefortheSocialSciencesversion13.0(SPSS,
Chicago,IL,USA).Dataswereexpressedasmedianlevels.
PaersonChisquaretestwasusedforthecomparisonof
categoricvariablesbetweentwogroupsandMann-Whitney
testwasusedforthecomparisonofcontiniousvariables
betweentwogroups.Finally,a <0.05wasconsideredas
statisticallysignificant.
RESULTS
CharacteristicsofHashimoto'sthyroiditispatientsandcontrol
groupsareshowninTable3.Sexandageprevalencewas
similarbetweentwogroups.Wehaveexamined110
diagnosedpatientsand50healthycontrolsubjectsforeye
anduppereyelidabnormalities.Theoverallprevalencesof
eyechangeswere22.7%(25patients)inpatientsand4%(2
persons)incontrolsubjectsrespectively.Thisdifference
reachedstatisticalsignificance(=0.002).Inpatientsthe
mostcommonsymptomwasretrobulbareyepainwithor
withoutanyeyemovement.Incontrolpatients,oneperson
hadproptosisandanotherhadlidretraction.Accordingtothe
NOSPECSclassification,onepatient(0.9%)wasclass1,12
were(10.9%)class2,2were(1.8%)class3,6were(5.5%)
class4,whereasnopatientswereclass5or6(Table4).The
diseasewasinactive(CASscore0)in85patients;mildly
active(CAS1-3)in23patients;andactive(CAS逸4)in2
patients(Table5).TheCASandNOSPECSdidnotshowany
significantdifferencesamongsubgroups (Tables6,7).
ThirteenpatientshadsignificantUER(11.8%).Sixpatients
hadeyemuscledysfunctionasreducedeyemovementsinup
gaze.AllofthesepatientsalsohadUER.
Table 5 Clinical activity score in Hashimoto’s thyroiditis patients 
CAS  Patients (n=110)  % 
0  85  77.3 
1  6  5.5 
2  8  7.3 
3  9  8.2 
4  2  1.8 
CAS: Clinical activity score. 
Table 1 The laboratory findings in patients and control subjects 
fT4 (ng/dL)  TSH ( μIU/mL) 
Groups  n 
Min  Max  Median  Min  Max  Median 
Patients  110  0.06  2.30  1.17  0.2  99  3.5 
Control  50  0.90  1.60  1.2  0.3  4.0  1.3 
fT4: Free thyroxine (normal range:0.7-1.7 ng/dL); TSH: Thyroid stimulating hormone (normal range: 0.2-4.2 μIU/mL;). 
  Table 2 The laboratory findings in subgroup of Hashimoto’s thyroiditis patients 
fT4 (ng/dL)  TSH ( μIU/mL)  Anti TG (IU/mL)  AntiTPO (IU/mL)  Presence 
of HT  n 
Min  Max  Median  Min  Max  Median  Min  Max  Median  Min  Max  Median 
Euthyroid  66  0.78  1.70  1.27  0.02  4.20  2.67  5  4000  145  5  1000  228 
Subclinic  22  0.70  1.67  1.14  4.5  19.6  8.5  19  4000  281  10  625  280 
Clinic  22  0.06  0.9  0.8  4.30  99  11.9  1  1416  245  3  729  316 
fT4: Free thyroxine (normal range:0.7-1.7 ng/dL); TSH: Thyroid stimulating hormone (normal range: 0.2-4.2 μIU/mL); AntiTg: 
Antithyroglobulin (normal range 0-115 IU/mL); AntiTPO: Antithyroid peroxidase (normal range 0-35 IU/mL). 
Table 3 Characteristics of patients and control groups 
Parameters  Patients (n=110)  Control (n=50)  P 
Age (mean±SD)  41±11  43±13  0.41 
Sex (M/F)  7/103  3/47  0.93 
Eye sign (%)  22.7  4  0.002 
UER (%)  11.8  1  0.03 
Exophthalmos  6.4  1  0.24 
HT: Hashimoto’s thyroiditis; UER: Upper eyelid retraction. 
  Table 4 NOSPECS classification of Hashimoto’s thyroiditis patients 
Class  Patients (n=110)  % 
0  89  80.9 
1  1  0.9 
2  12  10.9 
3  2  1.8 
4  6  5.5 
 
Table 6 Clinical activity score among subgroup of 
Hashimoto’s thyroiditis patients 
CAS (%)  Clinical stage 
of the disease  0  1  2  3  4 
P 
Euthyroid  78.8  4.5  7.6  7.6  1.5 
Subclinic  72.7  9.1  13.6  4.5  0 
Clinic  77.3  4.5  0  13.6  4.5 
0.63 
CAS: Clinic activity score. 
 
645DISCUSSION
Thyroid-associatedorbitopathy,isasetofsymptoms,caused
byanautoimmuneprocess,typicalforGraves'diseaseand
rarely accompaniestoHashimoto'sthyroiditis
[15].
ImmunologiccrossreactivityofsensitizedTlymphocytes
and/orautoantibodiesagainstthyroidandorbitmaytrigger
theinflammatoryprocess
[16].InbothofGraves'and
Hashimoto's disease,antithyroglobulin andanti-thyroid
peroxidaseantibodiesaredetected. Thereforea
transformationofGraves'diseaseintoHashimoto'sthyroiditis
diseaseandthereverseisalsoknown
[6].Typicalsignsare
upperlidretraction,proptosis,periorbitaloedemaand
restrictivemyopathy
[3].Althoughnumerousstudieshavebeen
reportedabouttheprevalenceofGraves'ophthalmopathy,
similarstudies abouttheprevalenceofHashimato's
ophthalmopathyaresparse.Thefirststudyaboutthe
prevalenceofophthalmopathyinHashimoto'sthyroiditiswas
reportedbyTjiang
[13],hestudied91recentlydiagnosed
patientswithHashimoto'sthyroiditisandreportedthatthe
overallprevalenceofanyeyesignswas34%andaboutone
thirdofpatientshadUER.Besides,twopatientshadeye
muscledysfunctionandaboutathirdofthepatientshad
severeinflammatorychangessuchasperiorbitalswelling,
chemosis,conjunctivalinjection,andproptosis(Figure1).In
thepresentstudywestudiedtheprevalenceof
ophthalmopathyin110Hashimoto'sthyroiditisforeyesigns
andcomparedthesewithhealthycontrolsubjects.We
showedthattheprevalenceofeyesignswere22.7%in
patients,whichwerelessthanTjiang'sstudy,and4%in
controlsubjectsandthedifferencereachedastatistical
significance(=0.002).Inpatients,11.8%hadUER,6.4%
hadproptosis,5.5%hadocularmyopathyasshownonTable3.
Wealsodeterminedthepossibleeffectoftheclinicstageon
ophthalmopathy,neverthlessthe CASandNOSPECS
classificationdidnotshowanysignificantdifferenceamong
thesesubgroups.Oneoftheimportantcharacteristicsofour
studywhichdiffersitfromTjiang'sstudyisthatwestudied
withlargernumberofpatientsandcomparedwithhealthy
subjectsthatcouldenhancethepowerofthestudy.The
levatorpalpebraesuperiorisandextraocularmuscle
involvementinHashimoto'sthyroiditisiscommonandhas
beenemphasizedinsomestudies.Grzesiuk
[8]reporteda
36-year-oldmanwithHashimoto'sthyroiditiswhohad
enlargementofthemedialandinferiorrectusmuscles
bilaterally,witheyepain,conjunctivalredness,swellingof
theeyelidandexophthalmos.Hiraga
[7] reporteda
76yearsoldwomanwithHashimoto'sthyroiditissuffering
fromdiplopiaduetolimitationsofuppergazeintheright
eye.She had enlargementofinferior rectusmuscle
unilaterally.Inananotherstudyreportingtwocaseswith
Hashimoto'sthyroiditis,theCASactivityscorewasfound
highandmagneticresonanceimaging(MRI)showed
enlargementoftheextraocularmusclesinbothpatientswho
required systemicglucocorticoidtherapyandorbital
irradiationtotreattheTAO
[9].Inourstudy6(5.5%)patients
hadocularmyopathywhomalsohadUER.Sincepatients
withHashimoto'sthyroiditisarenegativeforTSH-r,the
TSH-rhypothesiscannotbeusedtoexplaintheeyemuscle
involvementinHashimoto'sthyroiditis.
Specificantibodiesagainsteyemuscleantigenssuchas
calsequestrin,collagenXIIIflavoprotein(Fp)andG2s,which
arealsoshowntobegoodmarkersofeyemuscledamagein
Gravespatientsmaybeanalternativeexplanationforeye
muscledamageinHashimoto'sthyroiditis
[17-20].Astudy
showedthatcalsequestrinandcollagenXIIIantibodiesare
alsoassociatedwithchronicuppereyelidretractionasa
dominantfeatureofophthalmopathyinpatientswithGraves'
diseaseandHashimoto'sthyroiditis
[20].Gopinath
[21]
evaluated11Hashimoto'sthyroiditispatientsforthepresence
ofantibodiesaganisteyemuscleantigensandfoundthat7
patientswerepositiveforatleastoneantibody.Fiveofthem
werefoundtohavedevelopedophthalmopathyatfirstvisitor
onfollow-up.Inhisstudy,calsequestrinandFpantibodies
werefoundtobethemostfrequentlydetectedantibodies.
Gopinath
[22] presentedaneuthyroidwomanwith
chronicUERandpositivecalsequestrinandcollagenXIII
antibodies who developed Hashimoto'sthyroiditisand
hypothyroidism22molater.Sincetheimportantoftheeye
muscleantibodies,particularlycalsequestrinwerestatedin
themajorityofthestudies,wethinkthattheymaybeusedas
indicatorteststopredictthemuscleinvolvementtoindicate
theonsetofeyemuscleinflammation,withthepossibilityof
earlytreatment.Butunfortunatelywewerenotabletostudy
theserumlevelsofmuscleantibodiesinourstudy.
Tosummarizethemainfindings,theeyesignsweremostly
mild(22.7%)andthemostcommoneyesignwasthe
presenceofUER(11.8%).Additionallysixpatientshadeye
muscledysfunctionasreducedeyemovementsinupgaze.
Ontheotherhandtheclinicalstageofthediseasedidnot
haveanyimpactontheactivityofophthalmopathy.Even
Table 7 NOSPECS classification in subgroup of 
Hashimoto’s thyroiditis patients 
NOSPECS (%)  Clinical stage 
of the disease  0  1  2  3  4 
P 
Euthyroid  81.8  1.5  9.1  3.0  4.5 
Subclinic  81.8  0  13.6  0  4.5 
Clinic  77.3  0  13.6  0  9.1 
0.92 
 
OphthalmopathyprevalenceinHashimoto'sthyroiditis
Figure 1 A patient with periorbital swelling, chemosis,
conjunctivalinjection,andproptosis.
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thougheyelidandextraocularmuscledisordersmaybea
minorproblemformostofthepatients,theybothmaycause
majorcosmeticandfunctional complicationsrequiring
surgicalmanagementbeforetheonsetoftheophthalmopathy.
Thereforewerecommendtomakearoutineophthalmic
examinationinHashimoto'sthyroiditispatientsinordernot
toomittheassociatedophthalmopathy.
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